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r p obi 

S.^t? r JL. o| ^-^o| ^-^-f-^ol j> 7 | aj.^ ^ o_ 7 | *t;g- 




^ a * U # -fM ^74| 



( c : Ml -•! ] 



I a O — 1 O Q 1 



-ir 7 ! ^31 ±. ^{organic e I eccro luminescence device!- 



Uf^-S: -8-71 ^Hl #tr **1 -iM^M 



l] 




5l^e)|, o|a^ ^££a|^i. -R-7| ^#cfo| 5. = (organic light 

emitting diode: 0LED)£}-JI£ 4aJ-& 4VI *J;t|| ^^J- ±z[2J\ 7\$o\ au|-§- ^£3. 
l^d^Jl 2*0.0}, o|a| ajaj A)^)|f.s.o| h>-£^ aj . 01^ 

*7| ^ ±*[±r Qzy ^oj ^(^j 4 3 .a -oj ^(Oj:^) a|-o| 
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< ( 

\ 

« L - 'U* £ '-4'-!^-. 1-^^=!- ei^#2l|o| uii^ U - Masina Display Pane; )°l ! -r ?- 
7 I r d^!l 1= U #CEL) c|^^al|o|o)| aj^ii .-xja. ^oj.^^ (iqvo|^) 7^*1-^1. 
cc^ ^)sd ±s. 7 y ^joc=) ^j^-oj «j o| uj-ci-e ^#°\ Si ^ ■ 3" 7 1 ^1 7 "l 

-= V ^-(£L) ■ ^JJ. ^ajjoi 37 ;.^j Aj j.g_ - 7 L oioj ^H|cH 

$-7) EL i-'r* -il^'rb ^tr^xi 4^* ^sjJE.^. 

(1) c d^, ^7\# Jflofl oj^cj. A}- 7 | ov^ = ^ ±s| 
I TO (indium tin oxide) 7}- ±i<=lcf. 

(2) ZL $]°ti ^^<y^(HIL:hole injeccing layer)* °J*14. A o^| ^-g-^ 
°J#o.=.^ =€-S.A|o|.ui (copper phthalocyanine(CuPC))* lOnm '41*1 
30nm °Jtl4. 

(3) 4-8-.2LS. ^^^^#(HTL:hole transporc layer)* °Ui tr 3 

4.4'-u|^[ l M-(l-u)-Hl)-M-5)|^o}.cli.]a)-oj5l|^(4,4 1 -bis[N-(l- 
naphthyl )-N-phenChylamino]-biphenyl(MPB)-i- 30nm 4j*| 60nm ^S. f^afaH °J tl 

(4) ZZ. £H| ■8-7|«3t^ (organic emitting layer)* ^^?i<^r. °HI €-2.°H 
^Kr *t# (dopant)* $7|-#cj.. ^(green) 1t#aJ 3^ HOST 5. B£j^(3-*r J l 



— -^- M ^| #>i||'5| Izi )' J ^^-c| B-(A!q. s ) ( tri j^^-hydroxy-qutnoLiCealuminuin)-^-. 

-i-fri-(dopanc MQD(N-o|| <H -?| £| £• j i .N-Mech ylquiaacridone) £ ir Coumarine 
■H- S. 31 % 1-2% £, ^ Sfoj 20nm-40nm ^ £ a) «af- # ^-J- a ~h ^ cj- . 

(5) zi flofl ^*r^#(ETl: electron cransporc | ay -er) §J *)*Hr-°J# 
CE [L : electron injecciag layer)-!: ^tl^. 

#7|(4)3] Alq 3 ^ £ ^ ^aj-fr s.a|o)| Qz\ ^°J#* 

(6) cf-g. ^^K cathode)* 0 J*l^f. -d*'r ^°J-§- j±cf -g-o]SMI #7] a] 
s^H LiF, Li,0 f-a] °-^}-£] Aj-sj-^-j. ofc^| oJ*| f. Al .g. qj^cj-. oj.*] ql-O. 

$4|<2] 7^0.^ $.3.3. 3l^S(host)=. PBD. DPV^isf -M* *]~§-SrJl 

-ir^-i-(dopant)s.fe sill €(Perylene) . ~ n r?i (coumar ine) , (pyrene)4 § 

£ 1-3% £^Sf<^ a||*|-#Cj.. 

*r*! c d ^itb 31 ^ (deep blue)* oj^j? °._§. ^ L ^# 

°l a L °Wr 2l<H *d<2^ fgej cl^f-^|o](f u( i color display)* t 

^*r^- cH| oi<^ ^ ^AM (deep t,lue);*llS. a] 7^0) o_^£lc}-. 

*J|«jj-# f-^S. a||£.£ ^dj-oj 3,i|o| .Jj- £7 (. o.-^ # 
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tf€ tM ±4# *I|^*|-^C|| ZL -T r -i|o| .11 cK 



*HI *i°H. of^aj ^^1- 7}-x\^. f-^-g- ^^f-^ a Aj-g-t}-^- ^-§- ^-- 0 l0 _^- tr 



Stb, A cM f-^-fr 4€- t^M ojAj-sj ^.^irf £^' r c} A r-§-€ *r 21°-^. 
Bl - X - B2 (SI-4M 2) 

<*M>H X fe -§-^r€ #3=^ SJ-tH-C fused Aromatic compounds ) £.*e| A d «! 1 
*r 2lo.nl ^^(naphthalene) , IbS^r-*!! (anthracene) 

^■drH^Kphenanthrene). 4°l ^(pyrene) , fl| % ^(perylene) H .fl Tf€(quinol ine) 



L] 





ZLf-ilS ^-E| M'41|5J ^ oi C |.. 

tll . u ^ . Oil ._ -i -t' 1' ^ s. a r y i ) . "a" J h a v 5 1 icy i a r y i ; . 

1l # A l ° h fl ( a I koxya r y I ) , o y ^ o l a \ ^ o |. % ( a r y I am i aoa r y ! ) . 

q>-^o}.c| vo|-^( a | kylaminoary |) ^ o:.|o a t| (ary|a|1; . |)7ii oj^o)^ 2fo = 

^o.^ #o| 5i| ^(phenyl). 4°1 3)| <=](bi phenyl ) . a) 9 

(pyridyl), M-=%(naphthy[) . e £] fl^l ^( tr i tylphenyl ) , 

al-oj^y £)|^(biphenylenyl). °Jr=l (anchryl), 3)1^ = ! (phenanthryl ) , ^r°\^V4 
(pyrenyl). ^ ^ (perylenyl ) , 3\*t%. (quinoiyl). 

C l SOQUiuO ly" i ) , "="5. &ij '= ( f i ijorpnvl 1 ci ieii (' rarnhom/l 1 <" rn i vi ") 

^KXylyl), *I|%<4=1 (methylnaphthyl), ZL# 5J ^o.s.«Le] *|?J}:i[ ^ 01 
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S£^ #7| 3j-*Ml3] A t 3f A 2 b zj-zfr ^l^rS]^'4 *l£s|*l ^j-^ 

7]^ S^-Sr 2)1 ^(phenyl ). 4°l all tf(b (phenyl ) , 4°! £^ ^(pyridyl ) , q- 

HKnaphthyl), ^Tf^Cquinolyl ) . °] *^ ( isoquinolyl ) . 

i-S.sil'd(fluorenyl). &) *f| «i( terphenyl ) 5! H (methyl ) , °l| H (ethyl ) , 
H.5.1(propyl). o| rt = 5 .ig( i -p rop y l ) i c-^-^(c-buchyl) §-°..3.-¥-6i Ajejj^ - 
A t . A 2 *i£7|£r ^ 17H o|Aj.<y - o.^ oj.zj (alky[) o±a A \ ( alkoxy ), 

0 aL U7 J°f- c lin(alkylamtno). 0 a u ^^^(alkylsi lyl ). *f-£ 3! (ha logen) . °h£(aryl ) . 
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( 



•4^3-'M(aryloxy). °|-^J ln( ary I um i no ) . ( a r y I 5 i 1 y ! ) 7 1 ^ -H f-J eJ ! 

— o> cu < ^!-l-'§- ( ? A L All — ! c-!| ?j r,, ie r iv./ : ) -!!%'(erhv!) 

S.S. m ( propyl ) . o| -propyl) , c-¥-.^( c-bucy I ) . 

^(cyclohexyi ) . 31 ^-a| Gnechoxy) . «H| ^.a| (echoxy) , = =.# A i (propoxy ) . 
■T-^-^l(bucoxy). ^Mlli°r c l^ (dimechylamino) . c,'oj| %oj-c| ^(diechylamino) . =. 
SJoflfi^Ctrimethylsilyi), <%±.. 2)| ^-a| (phenoxy) , S^^-^KcoIyoxy), 

cJ3i|^ofn| t ( di p henylamino)i e 5 ] 3 ||^^^ (triphenylsil y I) 3^.6i ^ Si 



r 
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(jaacinlSiigiBUBfrMflMBl 



i) L . 6-Dibromopyrene-l t!*^ 




"tl-i 3^r -f-e 43" iS-Y^3.o\) 2fo| ^l(py r ene)(10g. 0.049mol)-§: 
CCl 4 (300mLHI ^^jcf . f-e af^ #EL}^3.oj| dropping funnel^] 

Br 2 (17.38g, 0.108mol)2f CCl 4 (50mL)* ^-gr 4- °} 7 A^r f"E" tifcJ-- S-£j-^H<H] 4^1^- 

= * J §(dropping)o] #uf^ l^l^r-i: N 2 7]# grHMi HH 7 J d J-§-°] #^3^ 

^€ 41 -if-* a.cfl5. lEitt ^ °1 3*1** cfAi s-M* *]-g-*M *\ 
"3 1,6-DibronopyreneS] ^ uL*fl(6.05g, 34%)2f i,8-Dibromopyrene(5g, 28%)^ 

2)N,N,N' ,N'-Tetraphenyl-pyrene-l,6-diamineS] 




C 52-25 G 



2? f-e oycu s. z y^= L o\] l.6-Dibromopyrene(3g. 0.0083moi). 
D i pheny I am i ne ( 4 . 23g . 0 . 025mo ! ) . B { MAP( [ 2 , 2 ' -B i s ( d i pheny ! phosph i no )- i . 1 ' - 
binaphthyl])(0.052g, l%mol), Pd(0AC),.[Pal ladium( II )acecate] (0.019g. l*mol)^ 

NaOW Sodium tert-bucoxide] (2 .3g, 0.029mol)* 1-r- <#! ( 80mL ) <H| ^-°d 4- 24~; 

£]f-^(ref lux)* SJ-cf. <^-§-°| f^£|^, u}-cJ- *sf:±H* ^zj-^flJI, # 

-§- -§- n fl°J *■¥-<?« 40mL* ^Wtt * «j7H| nJi^doomL)* ^fS^ 4j€*°l ^ 
7|7ll s)cf. °l3j-8r lEj^)-^ ^Sf-b N , N , N ' . N ' -Te t r apheny I -pyr ene- 1 , 6- 
diamine(3.22g, 72%) 3] -H*il# <*-g- ^ oicf. 

3) (4-Bromo-phenyl)-tri methyl -si lane 2} th^ 




3^ #e l-cf^3.o1| dropping funnel * -M*l*KnL. 7 a Vo J" 

^S^l^lcf. zl f-e hJ-s* l,4-Dibromobenzene(l2,7g, 0.053mol)^ 

diethyletherOOOmL)* ^JL -g-sfl A]^icf. zl5]h =.sfo] °r°l ^ uH^(bath) 
* -i^ltb ^ dropping funneMl n-BuLi(33.58mL. 0.0537mol)# ^-c: ^ 
*K n. ^o\] -78'C*iM CTC5. £*| °i 7| oi| Chloro 

trimethylst lane(7,51mL. 0 . 059mo I ) * *j*l-*kIL -£r£# L-M 

LHI 3*1 *^cf. d J-§-°| l-sf diethyletherf- 4i*H MgSO., 
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% *r-8-*H 



Bromo-phenyl )-tr imethyl-s i lane( 11 ,3g. 92%.)-ir <2 -§- 4^ £i c h 

4) ( 4-cert -But yl -phenyl )-(4-c r imechy 1 5 i lanyi -phenyl )-amine2-l 



2^r f-e f-2fA)3oj] 4-tert-Butyl-phenylamine(1.2mL. 0.0076mol), 



Pd(OAc) 2 (0.01g, l%mol)^r NaOBu( 1 . 5g, 0.0i6mol)# (50mLHl ^rH^ 24^1^: 

cMt-^(refulex)* tbcf. "}■•§- o] f^s]<3, = e ^ ^ef^H# ^z^Mji, 
a Jr-§-g-^°J 1-^^* aiMtb * »^ methylene chloride* ^r-§-*M ^#*rJI 
MgS0 4 -£. i-fr *H^*r JL methylene chloride* M]7]^JL hexane-t- *]•-§- *r°i 

silica gel short column* *}IL oflf^jzj. f-g. a}.^}^ ^^d°) A <^1 <S °)3-§r € 
^ah jn^oi 4-(4-tert-Butyl-phenyl)-(4-trimethylsilanyl-phenyi)- 
amine(1.12g,86%)-|- t 1 $14. 

5) N,N'-Bis-(4-tert-butyl-phenyl)-M,N , -bis-(4-trimethylsi lanyl-phenyl )- 




(4-Bromo-phenyl )-t rime thy 1 -si lane(lg,0.0044mol ) , 



BINAP(0.03g. 



l%mo I ) , 



C 
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pyrene-L .6-cl i ami ne-l tMj 




2=r f-e 4^ *5f^3°1| L,6-Dibromopyrene(0.787g, 0.0022mol), (4-tert 
Butyl -pheny 1 ) - ( 4- 1 r i me t hy I s i 1 any 1 -pheny 1 ) -am i ne ( 1 , 56g , 0 . 00525mo 1 ) 

BINAP(0.054g, 4%mol), Pd(OAc) 2 (0 .015g, 3%mol)2f NaO C Bu(0.93g, 0.0096mol)# 1 

^-<2i(40mLH1 ^-°J 24^1 # reflux* tr^f. !V-g-°l 43" #2frf 

HI- MjzMfjji, aV-g- -g-n||o] f-^ojl-l- ^l^*r * 1-4 methylene chloride* * 
^#*r^L MgSO^S. ^l^SfJl methylene chloride* ^I^^tt 

silica gel chromatography* -§-°H hexane: methylene chloride(6: l)-§- ^f-8-*M 

-§-nH* AAQ hexane* ^r-§-*r°3 jrafl-g. 3) ^^^9] ±<£ H 

*\]°d N,N' -Bis-(4-ter t -butyl -phenyl )-N,N' -bis-(4-tr imethylsi 1 any 1 -pheny I )- 
pyrene-1.6-diamine(1.09g. 63%)-§- 2Jcf. 



( 



6 ) M . M ' -D i pheny I -N , N ' -cl i -py r i d i n-2-y I -pyrene- 1 . 6-d i am i ne a| iMo 1 




T 




2^ f-e *r3- i-ef^^i 2 



T 7T 



5- afsj- 1,6- 



Dibromopyrene(1.2g, 0.0033mol), Phenyl-pyridin-2-yl-amine(l,36g, 0.008mol), 
BIN'AP(0.083g, 4%moi), Pd(OAc) 2 (0 .022g, 3%mol)£f MaO c Bu(1.28g. 0.013moD* 1"^ 

^(SOmLHl ' ^<?1 24*]*]: reflux* ^cf. aj--§.o] f^s]^ jl*fl7f ^€<=k °1 



711 3^ 



1 31 °d N , N ' -D i pheny I -N , N ' -d i -pyr i d i n-2-y I -py r ene - 1 , 6- 



diamine(0.81g, 45%)* <£- 



ot 



7) (4-terr-Butyl-phenyl )-pyr idin-2-yl-amine^l th^ 




Br 




Pd(OAc) 3 

BINAP 

NaO ! 8u 



Toluene 



2^ f-e ofs}- #3fis°fl 4-terc-ButyI-phenylamine(1.2mL, 0.0076mol), 2- 
Bromo pyr idine( lmL , O.Olmol), BtNAP(0.06g. 4%mol). Pd(0Ac) 2 (0.02g. 3*nol)4 
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NaOW L.5g. O.OL(5.nol )» f-^-'?jl (50inL Ml ^r°J 24*1 &l * 3 A M re t" I ux ) * & 

c r. a Jr-§-°l £| £ . «K L t2}±Ht -i'^A|7|n. ib-g- -g-o||oi f-^-^t- ^1 
^ *3|- methylene chloride* <*!--§- *M MgSO.,5. #* ^M«fJL 

methylene chloride-i- ^ Lo J-.2..e. ^I^sj-H methylene chloride!" ^r^^r 0 ! siiica 

gel short column* t}JL hexane* ^r-g-^M %&°] $7]*$. °13* 

-2-^1^1 (4-tert-Butyl-phenyl)-pyridin-2-yl-amine(1.32g, 73%)* <2* 4 1 Slcf. 

8 )N , N ' -B i s-(4-ter t -but y I -pheny I ) -H, N ' -di -pyr i d i n-2y 1 -pyr ene- 1 ,'6-d i am i ne 

3] 




2^ f-e «r^- f-Sr^Hoil l,6-Dibromopyrene(lg, 0.0028mol), (4-tert- 
Butyl-phenyl )-pyridin-2-yl-amine(1.51g, 0.0067mol), BINAP(0.07g, 4%mol), 

Pd(0Ac) 2 (0.02g. 3%mol)2f NaOBuC 1 . 18g. 0.012mol)* -f--^-^ (45tnL) <=H| ^r°J 24*] 
Zl reflux* tr 1 ^. u Jr-§-°l f^sl^ H^|7}- ^^^cf. o|;jj* 5(M 
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£ *||7-|^ °\\ ?J-ir (70inL)-g- U 7|-crM e-j -§- z>YJL methylene chloridel- 

Al-^-sH silica gel short column* *M £-t>||£ N.N'-Bis-(4-tert - 

buCyl-Phenyl)-N.N'-di-pyridin-2-yl-pyrene-1.6-diainine(0.99g. 60ft )-§■ 

IT0( Indium Tin Oxide) (^°d^ A A ) 7]#(glass)s] 3mmx 3mm 

3.7)7} sfls^ (patterning)^ * -^t^r. 7l#* ^ 38 «H ^ 

7]-S- oj-^o] ix 10" 5 torr7]- £]£.^- tb -fM** ITOSM CuPC(200A), NPB(500 

A), lHHr(300A). Alq 3 (200A), LiF(5A), Al(lOOOA)^ °1 

=fl *fl 1 HOSTS, of E}| zl<i}3] M-fr Al~§-sa o.cj *£-g-3. ^-g-€ S-28^f 

21 £^-h| 1:0.015. *r°24. 




HOST-1 

1) S-26* 4-§-^H 1mA 21 *dff-# ^3 ^Si* aj| 3.2cd/A* °J?1 

JL, o|aH ciEfe- x=0.146. y=0.205°l°icf. 



2) ik^^S- S-28* ^1-S-*M LmAal *lfh# £3j «l| 3.4cd/A^ 

H : CIE^ x=0.L5. y=0. I9fi°|ftc}.. 

2. a|jaoj| 

[TO glass^j 3mmx 3mmH7|7f patterning** *ll^*r£ 

4. 7|#-§- ;*)-§• ^tHoj| 7|a. oj-sdo] lx io"'torr7> # * ^ 7 1* 

* IT0*HI CuPC(200A), NPBC300A), 1^#(host-l:200A) , Alq 3 (400A). LiF(5 

A), Al(1000A)a| ^S v *r£ch lmAoflA-j l.Scd/A* M-Ef^&il^ °l a H CIE 

^ x=0.194, y=0.297-gr ufE^&cf. 
[^Sl 5.2}-] 

** ^l--g-#.2-.§.*| ^i7f -B-7] ^ d^r* <*-§: ^ 5U<=f. 

4^1 , £ 7l^^j *£<Htt ^A]oj|oj| 7l^H€ ^-§-°-5- Slr^fe 53 °l 

*j^H| ^ftffxjo]: *Vcf. 
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o^ItT #*|| ^ ±7.}. 

1} 




A 2 



(Aj-7} *H)Ai A , ^ A 2 ^ zhzf 5* 33 -2-3. *l^£)^uf ^r-Sr a J-*o fc ^ 

2] 

*ll l *cMI sU<H>M. 

oj i-^a ^^sjoj, Aj. 7| 27H # 

■I: 7]^o.^. sj-aj-Ai is] f-^o] ^^= %7) . o 1% _ 90 ^^ % oi 3.2. 4^)0.^ 3^ -fr 

7| *d*l i^f. 



( • 

'«. - 
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A 2 1MI 0 Jl°-\ a \ . 

Bl - X - B2 (2^*1-^2) ^ri^-ir 7[x] =1 . A cM Xfe- •tf^ 31- *r*( fused 

Aromatic compounds), Bl. B2^ o r l(aryl), ^h^t-l (alkytaryl ) , 

A l°rl, °r!°r c ] ^°f!(arylaminoaryl).° s u ^ofo| vo)-^ ( a Iky lamino) 51 

°f^°y:l(aryiallyl)7lS. °]-?-<H^ ZLf-o_^Ei a]eh^ g.^o} 33. f^oi S |. 
-fi-7] -d^l i*r. 
[^t 1 * 4] 

#7] Xb naphthalene), °Jr^£r^ (anthracene) 

sfl'd-^^Kphenanthrene), 3r°] ^l(pyrene) , 3111 ^l(perylene) 91 ?liS-€(quinol ine) 
^fii -f E1 ^3tt 3i* -H-71 ^741 iHr.^h 

(3t*cT 5] 

*ll 3 &<>H, 

^7} Bl. B2^- zj-zh 3)| ^(phenyl). «r°]3il bi phenyl ) . aH^H 
(pyridyl), . M-S^Cnaphthyl). B^llN'iUtritylphenyl) , 

4°1 31^ 31 «d (bi phenyl enyl). °Jr^l (anthryl). 3)| \+s t (phenanthryl ) , 4°l3fl , d 
(pyrenyl). 2] 1 31<y (perylenyl ) , >l ^Kquino lyl ) . o]-o|£.^^-%l ( isoquinolyt ) . 
S-S.slI'dCfluorenyl). ej 3)1 ^ ( ter phenyl ) . tolyl ) . ^Kxylyl). il^H 

H(methylnaphthyl) ^ Ti 5-S.-S L e) A J^£|-b 3 *}•-=• -fM ^31 
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*\] 1 *cM 

#7] Al, A2^=r *1^-£M<4 *1#£|*1 ^(phenyl). 
4°1 311 *d(bi phenyl), 3 3 'dCpyr idyl ) , >4 = l(naphthyl) . ^l*€(quinolyl ) , 

°l^^(isoquinolyl), #^.s^(f luorenyl), Ei s)| ^(ter phenyl ) % 
°il€(methyl), °ti Kethy t ) . H-S.^) (propyl ) . i -propyl ) , t-¥-€(t- 

buthyD^il-S.^ &| ^j^-nr 3!* sfe -8-7] *M| ±.A. 

8] 
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#7 1 Al. A29J 44 L7|| ojAj-ojcd, •^•^(alkyl ) , sT 

#*l(alkoxy). I^^M Walkylamino) . ° a L ^ Kalkyl s i lyl ) . 'H'.iL^ halogen) . 
°Hi(aryl). <4ll (aryloxy) . oj-^oj-c) t(ary lamin0 ) , o}.^^ (arylsi lyl )7| 
5! ^di f^M #^ 0 )^^ $-7] ±^ ■ 

i*a^r*Jr 9] 

*il 8 1HI 5U<>H. 

aj-7] ^]^7l^- ofll(mechyl), °fl Kethyl ) , = 2.1 (propyl ) , = .£.€( i- 
propyi). t-^lUt -butyl), A r°l«^(cyciohexyl), =i|^|(methoxy) , 
°H-§M(ethoxy), (propoxy) , (butoxy) . c]^|^o]-n] t 

(dimethyl amino). =.e] ^ll^ ^( tr imethylsi lyl ) , <g±., aff-^-^l (phenoxy) , 

l-l^Ktolyloxy). ^°r n l ^(dimethyl amino) , cjofl ^ofo] ^(diethyl ami no) , 

©..§. «]■■& -8-7| £3| ^ ^f. 
[^^r*J- 10] . 

^1 l *cMI 2i<H-H. 

A o>-7l A^ A 2 ^r cf-g-21 Sj-SJ-i] 4 ^ sfufo] ^.g. f^loi s-f-b -8-7] -d 

31 ±z}. 
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